Site-directed mutagenesis of the beta subunit of tryptophan synthase from Salmonella typhimurium. Role of active site glutamic acid 350.
To investigate the functional role of glutamic acid 350 in the active site of the beta subunit of tryptophan synthase from Salmonella typhimurium, we have replaced this residue by glutamine or alanine by use of site-directed mutagenesis. The mutant alpha 2 beta 2 complexes were expressed, purified, crystallized, and characterized by spectroscopic and kinetic studies with several substrates. We find large alterations in the substrate and reaction specificity of each mutant form of the alpha 2 beta 2 complex. Since the two mutant enzymes are virtually inactive in reactions with L-serine but are active in reactions with beta-chloro-L-alanine, glutamic acid 350 may facilitate the beta-elimination of the weak hydroxyl leaving group of L-serine. The mutant alpha 2 beta 2 complexes are more active than the wild type enzyme in the beta-elimination reaction with beta-chloro-L-alanine. These enzymes are irreversibly inactivated by beta-chloro-L-alanine, whereas the wild type enzyme is not. These altered properties may result from a change in the conformation of the active site, from a change in the orientation of the coenzyme relative to active site residues, or from a change in the solvent accessibility of the active site. The alteration in the active site may enhance the release of amino acrylate from the Schiff base intermediate by hydrolysis or by transamination.